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Goal of Research Project

A Development of a cholera prediction system using
earth observations.

A Synthesize and quantify role of hydrological,
ogical, and climatic processes in triggering

era outbreak at different spatial and temporal
es from satellites, and provide early warning to

vulnerable population.
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Starting ARL: 2
Current ARL: 7
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Overall timeline for research objective and activities at end user organization

TechnicalStrategy(WVU,UMD, URI) ARL Y1 YR Y3
EpidemicCholera 34 C

: 3/4
Mixed-Model Cholera C

EndemicCholera 3/4 C
EstimateHydroclimatologicaCholeraRisk 5
Choleralndex(hydroclimatology+ societal) 6/7

Organizational challenges identified and managed
Potential to improve decision making activity
Projectedimprovementin simulated environment and decision
makingactivity

Transitionand Sustainabilityplan: Trainthe-trainer workshops

A Three new endusers have started to use our results
A Met Office, UK
A DfID, UK
wv A UNlCEF West Virginia University
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Summary of Cholera

Epidemic Cholera
e Sporadic outbreak
e Usually occurs following floods or
- _ inundation of large landscapes
e Warm temperatures may increase
growth of bacteria in aquatic
bodies.

Mixed-mode Cholera
e Usually two seasonal peaks
e One peak related to seawater
intrusion; Second peak associated
with widespread inundation
¢ Specific to Bengal Delta region

Endemic Cholera
e Cholera persists throughout year in
d F coastal regions
41 e Seawater Intrusion from coasts to
| inland
e Cholera outbreaks occur during low
river flow season

Typical cholera
seasonality
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Select a region

Confirm pattern of

occurrence if disease Region>150 miles

data are available else from coast

best guess

v

Epidemic Cholera +

l Mixed-mode Cholera

Determine HcR l
(LST, Precipitation)

Determine HcR
Autumn or second

occurrence (High flow,
SST, precipitation, FAA)

v

Disease data available

Sinele Peak

LST=Land Surface Temperature; Chi=chlorophyll, CDOM=Colored
Dissolved Organic matter; SWM=Satellite Water Marker; SSH=Sea
Surface Height; S5T=Sea Surface Temperature; FAA=Flood Affected

Areas; WHO=World Health Organization; HcR= Hvdroclimatological Risk

Endemic Cholera

’

Determine Cholera Outbreak Index
(HcR, population, societal determinant)

Determine HcR
Spring or occurrence
based on regional setting
(Chl, CDOM, Low Flow,
SST, SSH, SWM)

Best guess
from pattern
of occurrence

based on
geographical
setting and
literature
(WHO),
adaptive
update, when
sufficient
information is
available
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Endemic Cholera
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Epidemic cholera model

Normal or Low Normal or Low
Temperature Rainfall
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Cholera Risk High Cholera Water

0.1°x0.1° : . WHO
Risk Insecurity UNICEF
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Low Cholera Water
Risk Security

Warm temperature= above climatological averagetemperature

Heavy rainfall= above climatological average precipitation

Water insecurity=lack of access to water and sanitation access West Virginia Universi
High cholera risk=probability of cholera greaterthan 50% d Environmental Engineeri




Epidemic cholera model
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Cholera attack rate
per 1,000 population
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